Molecular mechanism of reverse cholesterol transport: reaction of pre-beta-migrating high-density lipoprotein with plasma lecithin/cholesterol acyltransferase.
A 70-75 kDa high-density lipoprotein (HDL) particle with pre-beta-electrophoretic migration (pre-beta(1)-HDL) has been identified in several studies as an early acceptor of cell-derived cholesterol. However, the further metabolism of this complex has not been determined. Here we sought to identify the mechanism by which cell-derived cholesterol was esterified and converted to mature HDL as part of reverse cholesterol transport (RCT). Human plasma selectively immunodepleted of pre-beta(1)-HDL was used to study factors regulating pre-beta(1)-HDL production. A major role for phospholipid transfer protein (PLTP) in the recycling of pre-beta(1)-HDL was identified. Cholesterol binding, esterification by lecithin/cholesterol acyltransferase (LCAT) and transfer by cholesteryl ester transfer protein (CETP) were measured using (3)H-cholesterol-labeled cell monolayers. LCAT bound to (3)H-free cholesterol (FC)-labeled pre-beta(1)-HDL generated cholesteryl esters at a rate much greater than the rest of HDL. The cholesteryl ester produced in pre-beta(1)-HDL in turn became the preferred substrate of CETP. Selective LCAT-mediated reactivity with pre-beta(1)-HDL represents a novel mechanism increasing the efficiency of RCT.